Biohybrids for spinal cord injury repair.
Spinal cord injuries (SCIs) result in the loss of sensory and motor function with massive cell death and axon degeneration. We have previously shown that transplantation of spinal cord-derived ependymal progenitor cells (epSPC) significantly improves functional recovery after acute and chronic SCI in experimental models, via neuronal differentiation and trophic glial cell support. Here, we propose an improved procedure based on transplantation of epSPC in a tubular conduit of hyaluronic acid containing poly (lactic acid) fibres creating a biohybrid scaffold. In vitro analysis showed that the poly (lactic acid) fibres included in the conduit induce a preferential neuronal fate of the epSPC rather than glial differentiation, favouring elongation of cellular processes. The safety and efficacy of the biohybrid implantation was evaluated in a complete SCI rat model. The conduits allowed efficient epSPC transfer into the spinal cord, improving the preservation of the neuronal tissue by increasing the presence of neuronal fibres at the injury site and by reducing cavities and cyst formation. The biohybrid-implanted animals presented diminished astrocytic reactivity surrounding the scar area, an increased number of preserved neuronal fibres with a horizontal directional pattern, and enhanced coexpression of the growth cone marker GAP43. The biohybrids offer an improved method for cell transplantation with potential capabilities for neuronal tissue regeneration, opening a promising avenue for cell therapies and SCI treatment.